Waging War on Climate Change: Mapping Energy Policies to Their Strategic, Tactical, and Operational Levels  by Arababadi, R. et al.
 Procedia Engineering  145 ( 2016 )  11 – 17 
Available online at www.sciencedirect.com
1877-7058 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of ICSDEC 2016
doi: 10.1016/j.proeng.2016.04.002 
ScienceDirect
International Conference on Sustainable Design, Engineering and Construction 
Waging War On Climate Change: Mapping Energy Policies To 
Their Strategic, Tactical, And Operational Levels 
R. Arababadia*,K. Parrisha, M. El Asmara 
aArizona State University, University Drive & Mill Avenue, Tempe, AZ 85281, United States 
 
Abstract 
The emergence of climate change and energy security as increasingly important issues has amplified the need for energy policies 
that manage these issues. While policy-makers adopt energy policies that address climate change and energy security, these 
policies often include broad strategy statements and may not include specific implementation plans. Accordingly, effectiveness of 
these energy policies is also evaluated at the strategic level, which may not appropriately evaluate the policies beyond how the 
policy met its strategic goal(s). This paper assesses the feasibility of mapping energy policies to their strategic, tactical, and 
operational (STO) levels through two case studies. The first case study assesses the European Union (EU) 2020 energy and 
climate policy known as EU 20-20-20 as well as the United States’ Executive Orders 13514 and 13423 that mandate energy and 
greenhouse gas reductions for federal buildings. Results of this paper illuminate potential advantages and limitations of using 
STO as an energy policy assessment tool and the mapping effort described in this paper suggests that strategic, tactical and 
operational levels should be addressed explicitly in future energy policies.  
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1. Introduction 
   While climate change and energy efficiency have long been issues of concern for many researchers, it is only 
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relatively recently that these issues have become politicized and the subject of energy policies [1-3]. Many energy 
policies that address efficiency and climate change focus on high-level strategic goals, e.g., reduce carbon emissions 
to 1990 levels by 2030. However, these policies may not include specific implementation plans, leaving those tasked 
with achieving these goals to develop their own execution and implementation goals and plans. In other words, 
policies, and their assessments, often focus on the strategic level, with little or no mention of the tactical or 
operational levels.  
    Energy policy assessment techniques vary widely, ranging from simulation modelling to experience curves (e.g., 
Morthorst [4])     
    The strategic, tactical, and operational (STO) framework [5, 6] provides a planning framework for supply chain 
management. The strategic level is a high-level plan and forms the foundational basis of a policy and will dictate 
decisions in the long-term. The tactical plan describes the procedures planned to achieve the ambitions goals of the 
strategic plan. It is a short-range plan. If the strategic plan is an answer to “What?” the tactical plan responds to 
“How?” The operational plan defines the day-to-day activities. The operational plan provides an approach to achieve 
the tactical goals within a realistic period of time. This plan is highly specific with focus on short-term goals.  The 
STO framework is also used for organizing a military force [7]. 
    The objective of this paper is to determine the feasibility of mapping energy policies to the STO framework. 
Specifically, this paper maps elements of energy policies studied to the STO framework. Case studies include The 
European Union (EU) 2020 energy and climate policy known as EU 20-20-20 [8] and Executive Order 13514 [9]. 
Case study results suggest it is feasible to map energy policies to the STO framework. Results of the mapping 
suggest policy effectiveness varies across the STO levels, illustrating the need for policy assessment at various 
levels. 
 
2. Methods 
 
    This paper leverages case study research [10] to determine the feasibility of assessing energy policies with the 
STO framework. Yin [10] presents a 2×2 matrix showing four types of design for case studies:  
 
• Single case and single unit of analysis  
• Single case and multiple units of analysis 
• Multiple case and single units of analysis 
• Multiple case and multiple units of analysis 
 
    This paper presents a type four study as it presents multiple cases with multiple levels of analysis.  
    A feasibility study evaluates the project's potential for success [11]. In other words, a feasibility study does not 
support a desire that the proposed hypothesis, method, or project will be successful. In fact, it should be an 
evaluation of the method’s chance for success. Therefore, a study with both positive and negative conclusion can 
better assist decision makers. In this work the feasibility assessment is started by mapping EU 20-20-20 and the 
Executive Order 13514 to the STO framework, identifying the strategic, tactical, and operational goals and plans of 
each policy. After completing this mapping, the authors identified what was implemented at each level for each 
policy, and compared this to existing effectiveness assessments for each policy. The results of this comparison serve 
as the feasibility assessment: if the findings from the STO framework match those in literature, this paper serves as a 
proof-of-concept that the STO framework is a viable means of assessing energy policies.  
 
3. Case Study Background  
 
    The authors studied two cases to assess the feasibility of mapping policies to the STO framework. The authors 
selected EU 20-20-20 and Executive Order 13514 as the case studies for this paper. Europe and the United States 
have similar overall goals for energy efficiency and climate change mitigation, largely due to a similar level of 
economic development [12]. Moreover, both the US and Europe have advanced energy infrastructure, and thus, 
more mature energy policies than some other nations. Finally, the policies selected have similar timescales, both 
being adopted in the first decade of the 21st century and targeting change by 2020. While these similarities make 
these ideal case studies, the differences in these policies are equally critical. The EU 20-20-20 addresses the entire 
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energy system of the European Union while EO 13514 is just about the energy performance of the federal agencies. 
Moreover, for EO 13514, the implementation plan and assignment of duties were identified prior to being signed but 
in the EU 20-20-20, some of the organizations that are now responsible for implementation plans and evaluation of 
the operations (e.g., Covenant of Mayors) were established after policy setting.   
 
3.1 Policy Background: EU 20-20-20 
 
    Europe 2020 is a ten-year growth strategy fro the European Union. This strategy includes five key targets set for 
the EU to achieve by 2020. The key targets include; education; research and innovation; social inclusion and poverty 
reduction; and climate-energy. The energy and climate targets of the Europe 2020 known as EU 20-20-20 targets 
was set in March 2007 when Europe committed to become a highly energy-efficient and low carbon economy. Bello 
is the list of energy and climate targets:  
 
• 20% reduction in EU greenhouse gas emissions from 1990 levels  
• Raising the share of EU final energy consumption produced from renewable resources to 20%. Overall, the 
share of electricity from renewable sources in the European Union is planned to reach 34% (up from 15%), 
21.4% (up from 10%) for the providing of heating and cooling, and 1.7% (up from 1.4%) for transport. The 
included renewable energy sources are: biomass and biofuel (almost 60%), hydro energy (12%), onshore 
wind (12%), offshore wind (12%), photovoltaic (2.3%) and solar thermal (2.4%).  
• 20% improvement in the EU's energy efficiency (EC, The EU climate and energy package, 2012) 
 
    To ensure that each EU Member State tailors the Europe 20-20-20 strategy to its particular situation, the European 
Commission proposes that EU goals are translated into national targets and trajectories. 
 
3.2 Policy Background: EO 13514 
 
    On October 5, 2009 President Obama signed Executive Order (EO) 13514 [9], titled Federal leadership in 
Environmental, Energy and Performance. This EO requires each federal agency to develop, implement, and annually 
update a Strategic Sustainability Performance Plan. Each plan should include an evaluation of federal agency 
climate change risks and weaknesses to manage the effect of climate change on the agency’s operation and mission 
in both the short and long term. EU 13514 includes five main targets: 
 
• 30% reduction in vehicle fleet petroleum use by 2020; • 26% improvement in water efficiency by 2020 
• 50% recycling and waste diversion by 2015  
• 95% of all applicable contracts will meet sustainability requirements  
• Implementation of the 2030 net-zero-energy building requirement 
4. Results 
This section presents the results of mapping the two case studies into the STO framework.  
 
4.1 EU 20-20-20 
 
     Figure 1 maps elements of The EU 20-20-20 to the STO framework. These elements of the EU 20-20-20 and 
identified levels will be described in the following parts of this paper. All the EU Member states have translated the 
EU 20-20-20 targets into individual national targets, thus, EU202020 has two sets of strategic targets (see table 1), 
those for the EU, and those for the nation, respectively. In order to coordinate all the countries the European 
Commission has set up an annual cycle of economic policy coordination known as the European Semester. The 
European Commission analyzes the EU Member States' programs and provides them with recommendations for the 
next 12-18 months [13].  
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    The European Commission established the Covenant of Mayors to support the efforts of the local authorities in the 
achieving their sustainable energy policies. Local authorities play a critical role in mitigating the effects of climate 
change. The Covenant of Mayors is the only association mobilizing local and regional actors to address the 80%of 
energy use and CO2 emissions related to urban activities. The Covenant of Mayors has been recognized by European 
institutions as an outstanding model of multi-level control [14].  
 
                      Table1. Examples of strategic national targets 
EU/Member States Reduction of CO2 emissions Renewable energy 
Reduction of 
energy use (Mtoe) 
Germany -14% 18% 38.30 
France -14% 23% 34.00 
Italy -13% 17% 27.90 
Spain -10% 20% 25.20 
Denmark -20% 30% 0.83 
Sweden -17% 49% 12.80 
United Kingdom -16% 15% - 
 
The signatories of the Covenant of Mayors committed to go beyond the EU 20-20-20 objectives, cutting the CO2 
emissions in their respective cities by at least 20%, through the execution of a Sustainable Energy Action Plan 
(SEAP), the operational level of EU202020. The SEAP is the key document in which the signatory mayors describe 
how their city plans to reach the CO2 reduction target by 2020. 
 
 
 
 
 
 
 
 
Fig. 1. Mapping of the EU 202020 into STO framework 
4.2 EO 13514 
 
Figure 2 illustrates how Executive Order 13514 maps to the STO framework. EO 13514 aims to establish an 
integrated strategy towards sustainability in the Federal Government and to make reduction of greenhouse gas 
emissions a priority for Federal agencies. This EO requires agencies to measure, manage, and reduce greenhouse gas 
emissions toward agency-defined targets, including: 30% reduction in vehicle fleet petroleum use by 2020; 26% 
improvement in water efficiency by 2020; 50% recycling and waste diversion by 2015; 95% of all applicable 
contracts will meet sustainability requirements; Implementation of the 2030 net-zero-energy building requirement 
[15]. To meet these targets, EO 13514 requires the federal agencies to establish and report to the Chair of the Center 
for Environmental Quality and the Office of Management and Budget a percentage reduction target for agency-wide 
reductions of greenhouse gas emissions in absolute terms by fiscal year 2020, relative to a fiscal year 2008 baseline 
of the agency's greenhouse gas emissions.  
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EO13514 requires Federal agencies to elect Senior Sustainability Officers from among the agency’s senior 
management officials. These Officers are responsible for agency conformance with the requirements of this order, 
including the setting of targets for agency’s greenhouse gas reductions, the submission of a Strategic Sustainability 
Performance Plan, and the supervising of agency performance in meeting the goals of the order [16].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Mapping of the EO 13514 into STO framework 
    Each agency develops an integrated Strategic Sustainability Performance Plan that lists the agency’s actions 
toward the goals of the Executive Order based on lifecycle return on investments. Implementation will be managed 
through the previously established Office of the Federal Environmental Executive, working in close corporation with 
OMB, CEQ and the agencies. OMB assesses agencies on their progress towards implementing additional statutory or 
Executive Order targets and goals reflected in their annual Sustainability Plans, such as green purchasing and 
electronics stewardship. CEQ and OMB work with agency headship to create strategies for improvement and 
provide extra support and assistance as needed 
5. Discussion  
This study shows that the STO framework can help map and evaluate the EU 20-20-20 and the Executive Order 
13514 policies. In contrast to most policy assessment tools, where the focus is on strategic targets the STO 
framework digs dipper and analyzes the tactical and operational levels as well as the strategic level. In other words, 
STO as a policy assessment tool addresses the different levels explicitly. STO enables policy assessments to find out 
which levels are contributing to the overall targets as well as the levels that are not performing satisfactorily. To 
contrast the two cases (EU 20-20-20 and EO 13514), it seems that EO 13514 at the time of adoption had a more 
comprehensive timeline and description of the implementation elements at the tactical and operational levels. For 
example, in EO 13514 it is clearly mentioned that the federal agencies should submit their sustainable performance 
plans to the CEQ and OMB at a certain time and CEQ and OMB should review the performance plans and give 
feedback and guidance to federal agencies on how to implement the plans. However, in EU 20-20-20, the Covenant 
of Mayors, which serves as the tactical level, was launched one year after the adoption of the policy. Moreover, a 
number of signatories have joined the Covenant in recent years, which shows that lack of attention to timeframe for 
actions is one of the most important matters that EU 20-02-20 is suffering from. Although the Covenant of Mayors 
does not require a specific structure for action plans, it might be well worth asking cities to develop their action 
plans in a common language to facilitate future evaluation and comparison of action plans submitted by different 
cities.  
The case studies explored in this paper highlight the need for future policy developers to put their effort into 
cooperating with and supporting the local authorities in the implementation of sustainable energy policies for a 
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specific timeframe. In fact, local authorities play a critical role in mitigating the effects of climate change. Thus, 
mobilizing local and regional actors will be key to meeting the targets of future energy policies. Essentially real 
change happens at the operational level, so policies that define this level well are more likely to be successful.  
In analyzing policies’ effectiveness through the STO framework, it is crucial to distinguish between the strategic, 
tactical and operational levels. In one of the cases (EU 20-20-20), much of the authors’ time was dedicated to 
understanding and distinguishing between the different levels. The tactical level is usually the most difficult level to 
identify. For example, in the EU 20-20-20, it was probable to assume the national strategic targets were the tactical 
level. Notice that the key to distinguish the tactical level is that it is where the needs of identified targets are served. 
In this level the justification and planning of the project is performed.  In short, the tactical level addresses two 
questions: (1) Do the proposed actions lead to meeting the strategic goals? and (2) Does the implementation of this 
level motivate operational change? In the EU 20-20-20 planning and justification of the efficiency measures takes 
place at the city and territory level. Therefore, the Covenant of Mayors is considered to be the tactical level. In 
contrast with the EU 20-20-20, identification of the tactical level in EO 13514 was straightforward. In the policy 
document, the tactical level was clearly introduced. It is one of the potential reasons that the EO 13514 has 
performed relatively better than EU 20-20-20, fulfilling a greater number of its targets.  
6. Conclusion 
This paper illustrates, trough two cases, that the STO framework, initially developed for supply chain 
management or military organization, offers a feasible tool for mapping energy policies, in support of eventual 
policy assessment. While mapping policies to the STO framework is feasible, identifying the various levels of a 
policy may be difficult. On the one hand, it was easy to confuse the tactical level and the national strategic levels of 
EU 20-20-20. This lack of clarity made it difficult to apply the STO framework, but at the same time, it highlights 
the need to clearly introduce the tactical level in future policies. On the other hand, EO 13514 illustrates a policy 
where the various levels are clearly introduced in the original policy. Results of this case study analysis show clear 
replication of two cases, as in both cases, the authors were able to identify the strategic, tactical, and operational 
levels.  
6. Future work 
The next step of this study is to examine the effectiveness of each of these policies at each of the STO levels. 
Other factors that may impact the effectiveness of the policy, including among other things, the aggressiveness of 
goals and the economic climate, were not explored in this paper but would be an interesting future direction for this 
work. 
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